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Summary
Objective: To date semiquantitative whole-organ scoring of knee osteoarthritis (OA) relies on 1.5 Tesla (T) Magnetic resonance imaging (MRI)
systems. Less costly 1.0 T extremity systems have been introduced that offer superior patient comfort, but may have limitations concerning
ﬁeld-of-view and image quality. The aim of this study was to compare semi-quantitative (SQ) scoring on a 1.0 T system using 1.5 T MRI as the
standard of reference.
Methods: The Multicenter Osteoarthritis Study (MOST) is a longitudinal study of individuals who have or are at high risk for knee OA. A sample
of 53 knees was selected in which MRI was performed on a 1.0 T extremity system as well as on a 1.5 T scanner applying a comparable
sequence protocol. MRIs were read according to the Whole Organ Magnetic Resonance Imaging Score (WORMS) score. Agreement was
determined using weighted kappa statistics. Sensitivity, speciﬁcity and accuracy were assessed using the 1.5 T readings as the reference
standard. In addition the number of non-readable features was assessed.
Results: Agreement (w-kappa) for seven main WORMS features (cartilage, bone marrow lesions (BMLs), osteophytes, meniscal damage and
extrusion, synovitis, effusion) ranged between 0.54 (synovitis) and 0.75 (cartilage). Sensitivity ranged between 68.1% (meniscal damage) and
88.1% (effusion). Speciﬁcity ranged between 63.6% (effusion) and 96.4% (BMLs). Although the overall rate of non-readable features was very
low, it was higher for the 1.0 T system (1.9% vs 0.2%).
Conclusions: Semiquantitative whole organ scoring can be performed using a 1.0 T peripheral scanner with a moderate to high degree of
agreement and accuracy compared to SQ assessment using a 1.5 T whole body scanner. Our results are comparable to the published
inter- and intra observer exercises obtained from 1.5 T systems. Sensitivity to change of longitudinal scoring was not evaluated in this
cross-sectional design and should be investigated in future validation studies.
ª 2009 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.
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Musculoskeletal disorders are the major cause of morbidity
throughout the world, inﬂicting enormous cost burdens on
health care systems in addition to negatively impacting
health and quality of life. Osteoarthritis (OA) is the most
prevalent joint disease and is increasingly common in the
aging Western society1,2. Magnetic resonance imaging
(MRI) with its capability to visualize bone, cartilage and
soft tissues has become the method of choice in large re-
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168for individualized treatment planning clinically3e5. The tech-
nique allows for an evaluation of the joint as a whole organ
and provides a much more detailed picture of the changes
associated with OA than other imaging modalities4e6.
However, access to hospital-based whole-body MR sys-
tems is sometimes limited and patients may encounter
long wait times. In addition, 1.5 Tesla (T) and 3 T whole
body instruments have high capital and operating costs.
Dedicated low-ﬁeld and intermediate-ﬁeld MRI-systems
have been introduced as an alternative to high-ﬁeld sys-
tems for cost-saving reasons as well as higher patient com-
fort7e12. Comparisons between conventional high-ﬁeld
1.5 T MRI machines and low-ﬁeld 0.2 T or intermediate
1.0 T dedicated extremity MRI devices showed similar diag-
nostic accuracy, speciﬁcity and sensitivity for patients with
rheumatoid arthritis12e14. Another comparative study
showed that three-dimensional (3D) knee cartilage
169Osteoarthritis and Cartilage Vol. 18, No. 2morphology can be measured with a reasonable degree of
accuracy and precision using a 1.0 T peripheral MRI
system7.
Several standardized scoring methods for the assess-
ment of knee OA have been introduced that allow for the
application of MRI to large-scale epidemiological studies
and clinical trials4,5,15. These scoring systems were vali-
dated on the widely available 1.5 T large-bore MRI systems
and showed good reliability in inter- and intra-observer ex-
ercises. The results of the initial publications were con-
ﬁrmed in assessments of several large studies analyzing
distinct articular features such as cartilage16,17, the me-
nisci18,19, joint effusion19,20, bone marrow lesions
(BMLs)21,22 or synovitis20. To date comparative studies
evaluating performance of semiquantitative assessment of
OA on a dedicated intermediate-ﬁeld MR system when
compared to a standard 1.5 T large-bore system have not
been performed. Concerns have been raised that the image
quality of intermediate-ﬁeld extremity systems might be
compromised due to a restricted ﬁeld-of-view (FOV), lower
signal-to-noise ratio (SNR) and ﬁeld inhomogeneities
when applying frequency-selective fat saturation23,24.
Thus, we wished to compare semiquantitative whole-organ
assessment of OA on a 1.0 T extremity system using
a 1.5 T large-bore system as the reference standard and
to evaluate if agreement of scoring between the two sys-
tems is comparable to the usually observed inter- and intra
observer reliability exercises performed on 1.5 T systems.Materials and methodsSTUDY DESIGN AND SUBJECTSSubjects were participants in the Multicenter Osteoarthritis Study (MOST),
a prospective epidemiological study of 3026 persons aged 50e79 years with
a goal of identifying risk factors for incident and progressive knee OA in
a sample either with OA or at high risk of developing disease. Those consid-
ered at high risk included persons who were overweight or obese, those with
knee pain, aching or stiffness on most of the last 30 days, a history of knee
injury that made it difﬁcult to walk for at least 1 week, or previous knee
surgery.
Subjects were recruited from two US communities, Birmingham, Alabama
and Iowa City, Iowa through mass mailing of letters and study brochures,
supplemented by media and community outreach campaigns. The study pro-
tocol was approved by the institutional review boards at the University of
Iowa, University of Alabama, Birmingham, University of California, San Fran-
cisco and Boston University Medical Campus, and we obtained signed in-
formed consent from all participants.
Subjects were excluded from MOST if they screened positive for rheu-
matoid arthritis25, had ankylosing spondylitis, psoriatic arthritis, chronic re-
active arthritis, had renal insufﬁciency that required hemo- or peritoneal
dialysis, a history of cancer (except for non-melanoma skin cancer), had
or planned to have bilateral knee replacement surgery, were unable to
walk without assistance, or were planning to move out of the area in the
next 3 years.
For the present study, a random subset of 29 participants (21 women,
eight men) stratiﬁed by gender and Kellgren/Lawrence (K/L) grades 1e4
from both sites was selected that were willing to undergo a MRI examination
on the 1.0 T extremity system and a 1.5 T whole-body MRI system on the
same day. 24 participants agreed for an examination of both knees with
both MR systems, and ﬁve subjects agreed to only having one knee
scanned. Altogether 53 knees were examined that represented a wide spec-
trum of disease severity.RADIOGRAPHSAt baseline, all subjects underwent weight-bearing posteroanterior (PA)
ﬁxed ﬂexion knee radiographs using the protocol by Peterfy et al. and a plex-
iglass positioning frame (SynaFlexer)26. A musculoskeletal radiologist and
a rheumatologist, both with over 10 years experience in reading study ﬁlms
and over 30 years of clinical experience, blinded to clinical data, graded all
baseline PA ﬁlms according to the K/L scale27. Radiographic tibiofemoral
OA was considered present if K/L grade was 2. If the readers disagreed
on the presence of radiographic OA, readings were adjudicated by a panelof three readers. In the present study the radiographs were only used for bet-
ter characterization of the study sample.MRI ACQUISITIONTwo comparable MRI pulse sequence protocols were applied for the 1.0 T
and 1.5 T system: MRIs for the 1.0 T dedicated MR system (OrthOne, ONI
Medical Systems, Wilmington, MA) were acquired with a circumferential ex-
tremity coil using fat-suppressed fast spin echo proton density weighted (pro-
ton density-weighted fat suppressed (PD fs)) sequences in the sagittal
(repetition time (TR) 4800 ms, echo time (TE) 35 ms, 3 mm slice thickness,
0 mm interslice gap, 288 192 matrix, two excitations (number of acquisi-
tions (NEX)), 14.0 cm 14.0 cm FOV, echo train length (ETL) 8) and axial
planes (TR 4680 ms, TE 13 ms, 3 mm slice thickness, 0 mm interslice gap,
288 192 matrix, two NEX, 14.0 cm 14.0 cm FOV, ETL 8) and a short
tau inversion recovery (STIR) sequence in the coronal plane (TR 6650 ms,
TE 15 ms, inversion time (TI) 100 ms, 3 mm slice thickness, 0 mm interslice
gap, 256 192 matrix, two NEX, 14.0 cm 14.0 cm FOV, ETL 8).
For the 1.5 T system (at the Birmingham site: Siemens, MAGNETOM So-
nata, Malvern, PA; at the Iowa City site: Siemens MAGNETOM Sym-
phony, Malvern, PA) fat-suppressed fast spin echo PD weighted
sequences were acquired in three planes applying the following parameters:
TR¼ 3.880 ms, TE¼ 37 ms, 3.0 mm slice thickness, 0.5 mm interslice gap,
14.0 cm 14.0 cm FOV, 256 256 matrix, one NEX, ETL 3. MRIs were ob-
tained at the 30-months follow-up visits.MRI INTERPRETATIONOne musculoskeletal radiologist (FWR) with 7 years experience in stan-
dardized semiquantitative MR assessment of knee OA, blinded to radio-
graphic OA grade and clinical data, read both, 1.0 T and 1.5 T images, for
the following MRI features according to the Whole Organ Magnetic Reso-
nance Imaging Score (WORMS) method4: cartilage morphology and signal,
subchondral BMLs, meniscal status, meniscal extrusion, synovitis and effu-
sion. Cartilage signal and morphology were scored according to the WORMS
system from 0 to 6 in each of the ﬁve subregions in the medial and lateral
compartments, and in four subregions of the patello-femoral joint for a total
of 14 subregions: 0¼ normal thickness and signal; 1¼ normal thickness
but increased signal on T2w and PDw images; 2.0¼ partial thickness focal
defect <1 cm in greatest width; 2.5¼ full thickness focal defect <1 cm in
greatest width; 3¼multiple areas of partial-thickness (Grade 2.0) defects
intermixed with areas of normal thickness, or a Grade 2.0 defect wider
than 1 cm but <75% of the region; 4¼ diffuse (75% of the region)
partial-thickness loss; 5¼multiple areas of full-thickness loss (grade 2.5)
or a grade 2.5 lesion wider than 1 cm but <75% of the region; 6¼ diffuse
(75% of the region) full-thickness loss. BML size was scored from 0 to 3
based on the extent of regional involvement. BMLs were scored in 15 artic-
ular surface regions. Meniscal status was graded from 0 to 4 in the anterior
horn, the body segment, and the posterior horn of the medial and lateral me-
niscus. Meniscal damage or pathology was deﬁned as a tear, maceration,
and (or) destruction (¼any grades 1). Intrameniscal signal alterations that
did not fulﬁll these criteria of meniscal damage criteria were scored as no
tear (Grade 0). In addition meniscal extrusion of the medial and lateral me-
niscal body was scored on the coronal plane according to previous publica-
tions16,28 and graded as follows: 0¼ no meniscal extrusion,
1¼ extrusion< 50%, 2¼ extrusion> 50% (Fig. 1). Signal changes in Hoffa’s
fat pad were scored from 0 to 3 on the sagittal non-enhanced PD fs se-
quences at the superior edge of the fat pad adjacent to the patella (¼‘‘supe-
rior’’) and the internal fat pad (¼‘‘internal’’), in reference to several
publications5,20,29,30 (Fig. 2). Joint effusion was graded from 0 to 3 in terms
of the estimated maximal distention of the synovial cavity4.
In order to minimize recognition bias, the MRI examinations were read
separately with a time interval of 1 month between the readings. The 1.0 T
and 1.5 T images were randomly presented to the reader at the ﬁrst reading
and a mix of 1.0 T and 1.5 T exams were assessed. At the second reading,
the remaining 1.0 T and 1.5 T examinations that had not been read at the ﬁrst
round of assessment were evaluated to complete assessment for each 1.0 T
and 1.5 T pair of image datasets. In addition, when re-reading the scans, the
reader was blinded to the reading results from the initial assessment. The
reader could not be blinded to MR system as the typical image characteris-
tics of the acquired sequences reveal which images were acquired with the
1.0 T extremity scanner or the 1.5 T system.ANALYTIC APPROACHFor each MRI feature, we examined agreement between the 1.0 T and the
1.5 T readings on a subregional basis using weighted kappa statistics. In ad-
dition we assessed percentage of overall agreement between 1.0 T and 1.5 T
scorings and proportion of non-readable features for both systems. For these
analyses the readings were compared over the full range of possible scores.
Further, we calculated sensitivity, speciﬁcity and accuracy of the 1.0 T
Fig. 1. Meniscal extrusion grade 2. Medial meniscal extrusion (arrowheads) visualized on (a) coronal STIR sequence on 1.0 T MRI and (b)
equivalent slice on coronal PD fs sequence at 1.5 T MRI. Note bone marrow lesion (a, arrows) is depicted in similar fashion on 1.0 T and
1.5 T MRI.
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ture) from the 1.5 T readings as a reference standard. An additional conﬁrma-
tory analysis was performed using a compartmental approach.
All statistical analyses were performed using SAS software (Version 9.1
for Windows; SAS Institute, Cary, NC).Results
29 subjects were examined, and 24 of those received
a MRI examination of both knees. Altogether 53 knees
were analyzed. The baseline K/L grades were: K/L 0: six
knees (11.3%), K/L 1: 15 knees (28.3%), K/L 2: 12 knees
(22.6%), K/L 3: 20 knees (37.7%). No knees with K/L grade
4 were included. There were 64 (22.2%) subregions with fo-
cal cartilage defects (51 superﬁcial and 13 full-thickness de-
fects) and 221 (78.8%) subregions with diffuse cartilage
damage (WORMS grades 3e6).
Agreement for scoring of the different features based on
a subregional analysis is presented in Table I and ranged
between 0.53 and 0.75 (w kappa). Overall percent agree-
ment ranged between 48.0% for osteophyte assessment
and 88.2% for BML scoring. When assessing theFig. 2. Synovitis in Hoffa’s fat pad. Equivalent delineation of hyperintense
(a and b, arrowheads) regions. (a) Sagittal PD fs imagedifferences of scores for osteophyte scoring we found that
disagreement of more than one grade was only found in
12%. The overall rate of non-readable features was low
for both systems, but was modestly higher for the 1.0 T sys-
tem (2.4% vs 0.3% for the 1.5 T system). Table II gives an
overview on sensitivity, speciﬁcity and accuracy for assess-
ment with the 1.0 T system assuming the 1.5 T system be-
ing the standard of reference. Sensitivities ranged between
68% for meniscal damage and 88% for effusion, speciﬁc-
ities ranged between 64% for assessment of effusion and
96% for BMLs. Accuracy ranged between 78% for synovitis
and 92% for BMLs.
These results were conﬁrmed using a compartmental
approach. Differences in comparison to the subregional ap-
proach were mainly due to low frequencies of some of the
features (e.g., lateral meniscal extrusion).Discussion
This is the ﬁrst study comparing whole-organ semiquanti-
tative assessment of kneeOA on a 1.0 T dedicated extremitysignal changes in the infrapatellar (a and b, arrow) and intercondylar
at 1.0 T MRI. (b) Same slice on the 1.5 T system.
Table I
Agreement of 1.0 T WORMS scoring and 1.5 T WORMS scoring e analysis per subregion
Feature N Weighted kappa
[95% conﬁdence intervals]
Agreement % Non-readable features
1.0 T (%) 1.5 T (%)
Cartilage morphology (14 subregions) 742 0.75 [0.71,0.78] 71.4 16 (2.1) 8 (1.1)
BMLs (15 subregions) 795 0.71 [0.65,0.76] 88.2 8 (1.0) 1 (0.1)
Osteophytes (16 locations) 848 0.59 [0.56,0.63] 48.0 32 (3.8) 0
Meniscal extrusion (2 locations) 106 0.62 [0.51,0.74] 71.7 0 0
Meniscal damage (6 subregions) 318 0.60 [0.50,0.70] 81.1 6 (1.9) 0
Synovitis (2 locations) 106 0.54 [0.41,0.68] 59.4 9 (8.5) 0
Effusion 53 0.53 [0.35,0.72] 67.9 0 0
Total 2968 71 (2.4) 9 (0.3)
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agreement of scoring ismoderate to good and comparable to
the results usually observed between two trained readers as-
sessing images acquired on a 1.5 T MRI system3e5,15,18.
The 1.0 T system probably offers superior patient comfort
and holds promise as an alternative to higher ﬁeld strength
systems for semi-quantitative (SQ) evaluation of knee OA.
In an experimental study using an ex-vivo animal model
Woertler et al.31 compared the detection of artiﬁcially in-
duced cartilage lesions on a 0.18 T extremity system vs
a 1.0 T system and found slight superiority for the high-ﬁeld
system using 3D gradient echo-type sequences. A recent
study compared MR arthrography on a 0.2 T and a 1.5 T
magnet for the evaluation of recurrent meniscal tears and
found comparable results for both systems32. While for
a long time only low-ﬁeld dedicated extremity systems of
up to 0.2 T were available, several years ago a 1.0 T dedi-
cated system had been introduced. Several studies focus-
ing on knee OA have been published using this
system3,7,11,33,34. Although a recent study showed compa-
rable results for 3D cartilage morphometry7 to date no
data is available directly comparing semiquantitative OA
scoring using this 1.0 T system with the commonly used
1.5 T large-bore magnets. However, a recently published
article focusing on assessment of rheumatoid arthritis in
the hand and wrist using the Rheumatoid Arthritis MR Imag-
ing Score (RAMRIS) showed excellent results of the 1.0 T
system compared to readings of image data acquired with
a large-bore 1.5 T system12.
Other studies focused on the clinical value of extremity
MRI in addition to or instead of radiography in patients
with traumatic knee injury. Improved prediction of the
need for additional treatment could be shown but the
authors concluded that the value of a short MR imaging
examination in the initial stage after knee trauma is lim-
ited35. The same group also analyzed use of a short MRITable I
Accuracy of WORMS scoring of 1.0 T MRI with scores of 1.5 T
Feature No. of ﬁndings
TP TN FP FN
Cartilage morphology 243 386 47 42
BMLs 108 615 23 40
Osteophytes 498 168 52 98
Meniscal extrusion 40 49 9 8
Meniscal damage 47 231 12 22
Synovitis 46 30 6 15
Effusion 37 7 4 5
TP e true positives, TN e true negatives, FP e false positives, FN
MRI e magnetic resonance imagingexamination on a dedicated scanner for the assessment
of acute ankle and wrist trauma and found that it did not
have additional value in identiﬁcation of patients who can
be discharged without further follow-up36e38. It has to kept
in mind, however that these studies were performed at
0.2 T MRI and did not focus on chronic knee disorders.
We found agreement of the 1.0 T and 1.5 T readings that
are in the range of the usually observed inter- and intra-
reader exercises applying SQ scoring systems3e5,15. Rela-
tively low overall percent agreement was observed for
osteophyte scoring which might be a reﬂection of the great
complexity and range of the score (from 0 to 7) for this fea-
ture. Osteophytes are also at the margin of the joint and
weaker agreement in reading this feature reﬂects in part
the inhomogeneity of peripheral structures on the 1.0 T
image.
The relatively low sensitivity for scoring of meniscal dam-
age might be explained by the somewhat inferior SNR of
the 1.0 T systemwhen compared to a 1.5 T system, although
we did not perform SNR or contrast-to-noise (CNR) mea-
surements in our study. As intrameniscal signal is not scored
in the WORMS system, this ﬁnding would be reﬂected as
a normal score. However, a discrete tear reaching the sur-
face that might be observable on the 1.5 T images might
be regarded as a signal change on the 1.0 T scans
(Fig. 3). The somewhat low speciﬁcity for joint effusion un-
derlines the difﬁculty to differentiate between physiologic sy-
novial joint ﬂuid and pathologic low-grade effusion19.
The overall number of non-readable features was low, but
increased for the 1.0 T system in comparison to the large
bore magnet. The reason for this ﬁnding is explained by
peripheral ﬁeld inhomogeneities that are sometimes ob-
served in the periphery of the FOV and may especially
affect scoring of peripheral features such as osteophytes
at the superior patellar pole (Fig. 4). The majority of
non-readable features were osteophytes. Also anterior ﬁeldI
MRI as the reference standard e analysis per subregion
Sensitivity (%) Speciﬁcity (%) Accuracy (%)
85.2 89.1 87.6
73.0 96.4 92.0
83.6 76.4 81.6
83.3 84.5 84.0
68.1 95.1 89.1
75.4 83.3 78.3
88.1 63.6 83.0
e false negatives, BMLs e bone marrow lesions, T e Tesla,
Fig. 3. Meniscal tear in the posterior horn of the medial meniscus. (a) Sagittal PD fs image on 1.0 T MRI. Signal changes in the posterior horn
are visualized that were scored as 0 (mucoid degeneration). (b) 1.5 T MRI shows a meniscal tear extending to the tibial surface e scored as
grade 1 meniscal damage (b, arrow).
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sometimes make correct synovitis scoring in Hoffa’s fat
pad difﬁcult. Insufﬁcient fat suppression was occasionally
observed for the 1.0 T images, which resulted in a score
of ‘‘not-assessable’’ for the speciﬁc subregion affected
and is especially relevant for scoring of subchondral
BMLs. However, for 795 subregions scored for BMLs only
eight subregions appeared to be non-scorable on the
1.0 T images, which is markedly higher than for the 1.5 T
images (one subregion non-scorable) but still a very small
percentage when compared to the overall number of scora-
ble subregions in our study.
In addition the spatial resolution was slightly lower for the
1.0 T images with an in-plane resolution of 0.49 0.73 mm
for the PD fs and 0.55 0.73 mm for the STIR images while
the 1.5 T protocol provided a resolution of 0.55 0.55 mm.
These differences were discrete but may have contributed
to differences of the image quality between the two sys-
tems. Also under-detection of small lesions on the 1.0 T
images may be a result of lower resolution and possibly
lower SNR.Fig. 4. Osteophyte at the superior patellar pole. (a) Sagittal PD fs image.
sessed as non-readable (arrow). (b) 1.5 T MRI shows aOur study has limitations that needmentioning. First, read-
ings were only performed by one experienced radiologist.
However, the main focus of our research was to compare
the readings performed from 1.0 T images with those from
1.5 T images as they would typically be read in a large epide-
miological study by a single reader. Moreover, we can as-
sume that this same reader would have read the scans in
a comparable fashion applying the scoring system in a stan-
dardized manner. The use of a single reader to evaluate
reproducibility eliminates the additional disagreement that
would have been introduced with more than one reader.
The reader, an experienced musculoskeletal radiologist,
has assessed more than 2000 knee MRIs for OA studies
semiquantitatively.Wedid not performadditional inter-reader
exercisesas themainaimofour studywasnot a re-evaluation
of the WORMS system but rather the comparison of two im-
age datasets from the same knees acquired at two different
MRI systems. The expected inter-reader results are compa-
rable to the intra-reader reliability or slightly lower. Several
publications from theMOSTstudy aswell as other studies us-
ing either the 1.0 T system or a 1.5 T system are available for1.0 T MRI inferiorly depicts osteophyte. Osteophyte score was as-
grade 3 osteophyte at the superior patellar pole.
173Osteoarthritis and Cartilage Vol. 18, No. 2reference3,4,19,33,39. Secondly, no intra-observer exercise for
each system was performed. As images from both systems
were read by the same person, we assume that the intra-ob-
server variability will be similar for scorings of the 1.0 T and
1.5 T images.
Third, the reference standard of 1.5 T MRI for the sensitiv-
ity analyses is questionable, but a true reference standard of
arthroscopy or histology will not be available in large OA
studies and clinical trials. It further has to be kept in mind
that arthroscopy cannot assess all features evaluated by
semiquantitative MRI scoring such as the subchondral
bone. The sequence protocols used were not identical with
the 1.0 T protocol including a coronal STIR sequence. During
protocol development for the MOST study, we performed
a preliminary comparative study of triplanar PD fs sequences
vs a protocol including two PD fs and one coronal STIR se-
quence11. The results of this study showed good agreement
for SQ scoring using both protocols.
Another limitation that needs mentioning is the assess-
ment of synovitis on non-contrast-enhanced MRI. Synovial
thickening in knee OA can only be sufﬁciently assessed
semiquantitatively on T1-weighted fat suppressed contrast-
enhanced sequences40e43. The authors are fully aware of
this drawback but decided nonetheless to perform scoring
of a synovitis surrogate, i.e., signal changes in Hoffa’s fat
pad, in this comparative exercise29,30,44. Many studies have
used this surrogate and it seems to be well correlated with
measures of clinical symptoms20. However, it has to be
kept in mind that this surrogate represent a non-speciﬁc, al-
beit sensitivemeasure of synovitis30. In large epidemiological
studies and interventional trials contrast administration might
not be feasible for reasons of limited resources and possible
side-effects of the contrast material.
Our study did not include 3 T MRI as a reference
standard, which currently probably is regarded as the gold
standard for assessing whole-organ pathology of the knee
joint, although there is no literature supporting this assump-
tion at present. The largest ongoing epidemiologic OA
study, the Osteoarthritis Initiative (OAI) has included MRI
at 3 T at the four clinical sites. To date no studies have
been performed comparing whole-organ SQ assessment
of knee OA on 1.0 T or 1.5 T using 3 T MRI as a reference
standard. This should be part of validation exercises and is
to be expected to be part of SQ assessment of the OAI da-
taset. All SQ scoring systems were validated at 1.5 T ﬁeld
strength, which was one of the reasons to choose 1.5 T
as the reference standard in this study.
In summary, we showed that whole organ SQ MRI as-
sessment of knee OA can be performed on a 1.0 T extrem-
ity system with results comparable to the usually observed
inter- and intra-reader reliability exercises on 1.5 T systems.
The number of non-readable features will be slightly in-
creased when compared to a 1.5 T system and might be
explained by peripheral ﬁeld inhomogeneities of the extrem-
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